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This  article  reviews  the  mineral  composition  and  potential  health  benefits  ofZatnzant  water. 
Zamzam  water  is  different from  natural  water  in  terms  of  minerals  and  radiological  features. 
The  miracle  of  Zamzatn  is  iis  continuous  flow  since  2000  BC*  The  appearance  of  the  Zamzam 
well  led  to  the  foundation  of  the  settlement  of  the  Makah  valley-  Zamzam  water  quenches  the 
thirst  and  shows  potential  to  cure  numerous  diseases.  Different  studies  have  been  conducted 
to  explore  the  mythical  qualities  of  this  water;  still  (here  is  a need  to  conduct  widespread 
research  and  to  explore  its  healthcare  benefits t mineral  profile,  and  technological  per  spec- 
lives.  Recent  animal  studies  showed  that  Zamzam  wa  s effective  against  cancer , as  it  thwarts 
the  development  of  tumors. 
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INTRODUCTION 

Water  is  a basic  need  and  is  essential  in  carrying  out  various  physiological  functions 
in  the  human  body  J 1 1 Humans  can  survive  without  food  for  a month,  but  they  can  survive 
without  water  for  only  seven  days.12'  Our  planet  has  huge  reservoirs  of  water,  but  fresh 
drinking  water  is  scarce.  Only  2.8%  of  the  total  water  on  earth  is  freshwater;  the  rest  is 
saltwater  that  is  hard  iou.se.  This  corresponds  to  about  1 2.5-14  billion  cubic  meters  of  water 
that  is  available  annually.12 1 for  human,  animal,  and  agricultural  purposes.  For  agricultural 
purposes,  it  takes  3000  to  5000  liters  of  water  to  grow  I kg  of  rice. 11 ' Similarly,  it  takes 
1000  tons  of  water  to  grow  1 ton  of  wheat.'3  This  is  interesting  to  note,  when  water-scarce 
countries,  such  as  those  in  the  Middle  East,  import  grains.  They  use  not  only  the  grains 
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Figure  1 Location  of  Zamzam  welt. 1 ! 1 


but  also  the  water  required  to  grow  the  grains,  and  therefore,  need  to  use  water  resources 
efficiently. t2] 

Although  the  world's  water  sources  arc  limited,  and  existing  sources  are  depleting 
rapidly,  there  is  a source  of  water  called  Zamzam  that  is  providing  water  to  billions  of 
people.  For  Muslims,  it  is  holy  water,  which  has  quenched  people’s  thirst  since  the  daw  n 
of  human  history.  This  source  of  water  is  located  in  the  Mecca  area,  one  of  the  most  sacred 
cities  for  Muslims.  This  city  is  located  in  the  western  part  of  Saudi  Arabia  about  70  km 
south  of  the  city  of  Jeddah  on  the  coast  of  the  Red  Sea.  Geographically  it  can  be  located  at 
latitudes  21°  26'  48"  N.  longitude  39°  53'  46"  E.  with  an  elevation  of  about  1399  ft.  above 
mean  sea  level  (Fig.  1 }.141 

BACKGROUND 

Brief  anecdotes  that  mention  Zamzam  are  described  in  holy  books  of  various  reli- 
gions, including  the  Tawrah  (Old  Testament  /Torah),  the  Bible,  and  the  Quran.  As  narrated 
in  these  holy  books,  Zamzam  is  the  holy  water  and  is  termed  as  a great  gift  from  God 
(referred  to  as  Allah  in  the  Quran).  It  is  allegedly  an  offshoot  from  a holy  spring  (cur- 
rently present  in  the  form  of  a well)  in  the  barren  desert  surrounding  Mecca.  Islamic  history 
presents  a detailed  account  of  it  in  the  following  context.  Long  ago,  holy  Prophet  Ibrahim 
(Abraham)  with  his  wife  Hajara  and  baby  Ismail  Peace  came  to  Mecca.  To  fulfill  God's 
will.  Prophet  Ibrahim  returned  home,  leaving  Hajara  and  the  infant  in  the  desert.  Soon 
afterward,  the  water  that  Ibrahim  left  w ith  them  ran  out.  and  Hajara  was  no  longer  able  to 
breast-feed  her  child.  Hajara  became  thirsty,  and  so  did  her  son.  who  started  crying  and 
became  unsettled  due  to  extreme  thirst.  Hajara  walked  impatiently  seven  times  between  the 
hills  of  Al-Safa  and  Al-Marwa  searching  for  water.  After  the  seventh  round,  she  heard  the 
voice  of  the  Angel  Jabrail,  who  led  her  to  a place  where  he  kicked  the  earth,  and  water 
emerged  on  the  surface.  She  gathered  water  in  her  hands  and  collected  it  into  a container; 
the  water  bubbled  up  again  each  time  she  scooped J6*  Since  water  was  flowing  at  a high 
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rale  al  (hat  time,  the  angel  thus  uttered  the  word  “Zamzam."  which  means  “slow  down." 
Many  oilier  names  have  been  given  to  the  water  of  Zamzam;  among  them  are  "Zammam." 
"Zumazim."  “Shubaa,"  "llazmat  al-Malik.”  and  "Rakdat  Jibril."1  1 Some  scholars  men- 
tion 1 1 other  names  of  Zamzam;  these  include  “The  Sealed."  “That  which  is  Clung  to." 
"The  Watering,”  "The  Quenching,"  “The  Impulse  of  Jibril."  "The  Kick  of  Jibril,”  "The 
Repletion."  "The  1 lealer  of  Sickness,"  "The  Satislier  of  Hunger.”  and  "The  Well  of  Abd 
al-Muttalib.”'5^ 

Structure  and  Hydrogeology  of  the  Well 

The  Zamzam  well  is  hand-excavated  and  is  about  30.5  in  deep,  with  an  internal  diam- 
eter ranging  from  1 .08  to  2.66  m.  In  hydrogeologic  terms,  the  well  lies  within  the  wadi 
Ibrahim,  which  runs  through  the  Holy  City  of  Mecca  and  taps  ground  water  from  the  wadi 
(valley)  alluvium,  to  a much  lesser  extent,  and  from  the  underlying  fresh  bedrock  (Fig.  2). 
The  well  is  now  housed  in  a basement  room,  protected  by  glass  panels  that  allow  a dear 
view  of  the  well,  blcctric  pumps  are  used  to  draw  water  from  the  well,  replacing  the  previ- 
ous ropes  and  buckets.  No  visitors  except  dignitaries  are  allowed  to  enter  the  well  room  and 
its  surroundings.  Outside  the  room,  there  exists  a service  area,  where  cold  Zamzam  water 
fountains  and  dispensing  containers  are  provided  for  drinking  purposes.  Recently,  the  AJ- 
I laram  Tawaf  area  has  been  extended  to  cover  the  entrance  to  this  area,  and  it  is  no  longer 
accessible  to  pilgrims.  Instead,  cold  Zamzam  water  fountains  and  dispensing  containers  are 
now  placed  at  the  periphery  of  Tawaf  area. 1 1 

The  upper  13.5  m of  the  well  is  excavated  in  the  sandy  alluvium  of  the  wadi  Ibrahim 
and  the  lower  1 7 m in  the  underlying diorite  bedrock.  In  between  sandy  all uv  iumand  diorite 
bed  rock,  there  is  a thinner  layer  (0.5  m)  of  permeable  weathered  rock.  Most  of  the  alluvial 
section  of  the  well  is  lined  with  stone  masonry,  except  for  the  uppermost  I m.  which  has  a 
reinforced  concrete  collar.  The  weathered  rock  section  is  lined  with  stone  and  provides  the 
main  water  entry  into  the  well  (Fig.  2). 


13.6  m Alluvium  Wadi  Ibrahim 


| 0.6  m Permeable  weathered  rock 


17.0  m Diorite  Bedrock 


Figure  2 Shape  and  dimension  of  Zamzam  well.  (Color  figure  available  online.) 
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Physico-Chemical  Analysis  of  Zamzam  Water 

Different  studies  have  been  conducted  to  determine  the  physical  and  chemical  param- 
eters of  Zamzam  water.  The  first  analytical  study  of  the  Zamzam  well  was  carried  out 
by  an  Egyptian  commission  to  Hijaz  in  1935. 'K|  Later,  two  independent  detailed  analy- 
ses were  performed  in  197 1 by  the  Ministry  of  Agriculture  Riyadh  (Saudi  Arabia)  and  its 
consultants,1'1'  The  comparison  of  the  results  from  the  Egyptian  Commission  study  and 
Ministry  of  Agriculture  study  are  presented  in  Table  1.  These  studies  opened  up  new 
avenues  of  research  for  international  researchers,  and  the  first  international  publication 
on  the  chemical  analysis  of  Zamzam  water  was  reported  in  1976  by  the  American  Water 
Resource  Association,14 1 and  then  a second  report  w as  issued  by  Abu-Samn1  | M|  in  1982. 
Abu-Samn  studied  water  from  three  different  wells  (the  Zamzam  well,  the  Dawoodiyah 
well,  and  the  Musfalah  well)  located  adjacent  to  the  Zamzam  well.  The  distance  between 
Zamzam  and  Dawoodiyah  was  about  900  m,  whereas  Zamzam  and  Musfalah  were  2800  m 
apart.  Elis  research  led  to  the  conclusion  of  higher  total  dissolved  solids  (TDS)  in  nearby 
water  sources  as  compared  to  the  Zamzam  water  (Table  2). 

Mineral  Profile  of  Zamzam  Water 

Advanced  techniques  for  multi-elemental  and  hydrochcmicul  study  of  Zamzam  water 
were  carried  out  b\  Naeem  and  Alsanussi.' 1 1 1 Researchers  employed  neutron  activ  ation, 
inductivity  coupled  plasma,  and  other  available  classical  techniques  to  analyze  the  water 
samples.  These  techniques  revealed  34  elements  in  Zamzam  water  with  calcium  (Ca). 
magnesium  (Mg),  sodium  (Na).  and  chloride  (Cl)  in  higher  concentrations  than  natural 
water.  The  elements  antimony  (Sbj.  beryllium  (Be),  bismuth  (Bi).  bromine  (Br).  cobalt 
(Co),  iodine  (1),  and  molybdenum  (Mo)  were  less  than  0.01  ppm.  Only  traces  of  chromium 
(Cr).  manganese  (Mn),  and  titanium  (Ti)  were  detected  in  Zamzam  water.  Hydrochemical 
study  of  Zamzam  w ater  indicated  that  it  is  a sodium  chloride  water  of  meteoritic  origin.  The 
amount  of  four  toxic  elements,  arsenic  (As),  cadmium  (Cd).  lead  (Pb),  and  selenium  (Se), 
was  much  below  the  danger  level  for  human  consumption.  Many  scientists  suggest  that 
certain  pecul  iarities  make  Zamzam's  water  healthier,  such  as  a higher  level  of  calcium.  1,1 


Tabic  1 Comparison  of  water  of  Zamzam  well.18,9-451 


Author 

Date 

pH 

TDS  frng/L) 

CCh  hng/L) 

SO4  (mg/L) 

Cl1"  (mg/Lj 

Egyptian 

1935 

„ - 

4500 

1110 

528 

786 

Commission 

Watson 

April.  1971 

7.9 

2278 

515 

786 

Watson 

September.  1971 

8.3 

1845 

320 

348 

180 

AbduUManun 

Oetober,  1975 

7 

2500 

770 

350 

485 

Table  2 Comparison  of  water  form  three  different  w ells. 1101 


Well 

pH 

TDS 

fmg/L) 

cr 

(mg/L) 

cor2 

(mg/L) 

so,+2 

(mg/L) 

(mg/L) 

Nor2 

t nig /Li 

COD  as 
O:  (mg/L) 

BOD 

(mg/Li 

Zamzam 

6.9 

1620 

234 

365 

190 

— ve 

-ve 

53 

5.8 

Duwooddiyah 

7.2 

2000 

190 

450 

300 

— ve 

+ve 

— 

— 

Musfalah 

7.8 

2050 

140 

500 

350 

+ve 

+ve 

— 

— 

COL):  chemical  oxygen  demand:  BOD:  biological  oxygen  demand. 
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Elevated  concentrations  of  arsenic  (As)  metal  were  reported  in  the  print  and  audio 
visual  media  in  the  Zainzam  water,  especially  in  the  bottled  Zamzam  water  available  in 
some  European  countries.1 131  However,  repeated  analysis  of  the  Zamzam  water  by  Alfadul 
and  Khan1 131  verified  that  arsenic  (As)  levels  ranged  between  9.68  and  10.75  |j.g/L.  which 
lies  within  the  admissible  range  set  by  different  regulatory  agencies  and  also  in  agreement 
with  Saudi  Arabian  Standard  Organization  (SASO)  standards  for  drinking  water. 


Chemistry  of  Cations  and  Anions 

The  solute  in  Zamzam  water  is  important  from  a health  point  of  view  and  is  expressed 
in  terms  of  cations  and  anions.  Calcium  is  the  major  divalent  cation  and  often  comptexed 
with  carbonates  and  bicarbonates  in  Zamzam  water  (Fig.  3 and  Tabic  3).  4 1 The  distribution 
of  other  major  cations  and  anions  present  in  the  form  of  soluble  salt  includes  magnesium 
bicarbonate,  magnesium  sulphate,  sodi  um,  and  potassium  chloride.  The  long  residence  time 
with  aquifer  materials  of  basic  lava  origin  (basalt)  can  account  for  the  origin  of  the  ferro- 
magnesium  minerals  of  the  calcium  and  magnesium.'4'  The  enrichment  of  Zamzam  water 
with  calcium  reflects  its  asserted  ability  to  satisfy  both  thirst  and  hunger,  while  the  slightly 
enriched  values  of  potassium  and  sodium  reflect  its  alleged  ability  to  affect  the  human 
nervous  system.11''1  Most  of  the  cations  and  anions  in  the  Zamzam  water  are  relatively 
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Figure  3 Hypothetical  salt  assemblage  of  Zamzam  water. |J  t 


Table  3 Major  and  minor  minerals  in  Zamzam  water  in  increasing  lo  decreasing  order.  I_t  ^ 


Major  minerals  Concentration  Minor  minerals  Concentration 


IDS 

1011  mg/L 

Hco.r 

285  mg/L 

so4-2 

1 87  mg/L 

cr1 

147.50  mg/L 

Na+I 

121.90  mg/L 

Ca+2 

1 14  mg/L 

Sr  {strontium} 

14,472  ppt 

Mo  (molybdenum) 

2708  ppi 

Kb  (rubidium) 

1311  ppt 

Zn  (zinc) 

1 164  ppt 

Ni  (nickel) 

882  ppt 

Ba  { barium) 

650  ppt 

Mn  (manganese) 

361  ppt 
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Tabic  4 National  and  international  standards  related  to  bottled  water  quality. 


Paraine  ters 

U ni  [ 

WHO 

(2Q06}'4*! 

PDA 

(2008)'47l 

SASO 

(1994),4h| 

1BWA 
(2008)1 49 1 

US  EPA 
(2011)15111 

Zamzarn 
water1 15  E 

Zamzarn 
water  1 iJ| 

pH 

— 

6.5— 9.5 

— 

6.5-8. 5 

6. 5-8. 5 

6.5-8. 5 

7.73 

7.6 

TDS 

mg/L 

1000 

500 

100-700 

500 

500 

1000 

798 

Hardness 

mg/L  as 
CstCOi 

500 

— 

300 

— 

— 

300 

309.70 

Ca 

mg/L 

— 

— 

75 

— 

— 

220 

93.75 

Mg 

mg/L 

— 

— 

30 

— 

— 

80 

18.90 

Na 

rng/L 

— 

— 

— 

— 

— 

— 

130.50 

K 

mg/L 

— 

— 

— 

— 

— 

— 

44.40 

Cl 

mg/L 

250 

250 

250 

250 

250 

260 

164 

SO4 

mg/L 

250 

250 

250 

250 

180 

124.30 

NO} 

mg/L 

50 

44 

45 

44 

45 

31.60 

131.52 

F 

mg/L 

1.5 

0.8-2 .4 

0,6— L0 

0.8-2. 4 

4 

0.59 

— 

Ai 

1 JLg/L 

0.2 

— 

— 

— 

200 

— 

— 

As 

Pg/L 

10 

10 

50 

10 

10 

— 

— 

Ba 

Pg/L 

— 

— 

1000 

— 

2000 

- — 

— 

Be 

M-g/L 

— 

— 

— 

— 

4 

— 

— 

Cd 

Pfi/L 

3 

5 

— 

5 

5 

— 

— 

Co 

Pg/L 

— 

— 

— 

— 

— 

— 

— 

Cr 

Pg/L 

50 

100 

50 

50 

100 

— 

— 

Cu 

pg/L 

1000 

1000 

1000 

1000 

1300 

40 

— 

be 

Pg/L 

300 

300 

300 

300 

300 

60 

— 

Mn 

Pg/L 

100 

50 

— 

50 

50 

— 

— 

Mo 

Pg/L 

70 

— 

— 

— 

— 

— 

Ni 

Pg/L 

70 

100 

— 

100 

— 

— 

— 

Sc 

PS/L 

10 

50 

JO 

50 

— 

— 

Sr 

Pg/L 

— 

— 

— 

— 

— 

— 

— 

Pb 

Pg/L 

50 

5 

50 

5 

15 

— 

— 

Zn 

Pg/L 

5000 

5000 

5000 

5000 

5000 

— 

— 

SASO  = Saudi  Arabian  Standard  Organization;  FDA  = US  Food  and  Drug  Association:  WHO  = World  Health 
Organization;  1BWA  = Internationa]  Bottled  Water  Association;  US  FRA  = US  Environmental  Protection  Agency. 


higher  in  concentrations,  but  all  of  them  arc  in  agreement  with  the  maximum  contaminant 
limits  set  by  different  regulatory  agencies  (Table  4) — except  nitrates,  which  were  found 
exceeding  the  prescribed  limits. [ 131 


Comparison  with  Natural  Drinking  Water  and  Bottled  Water 

Cations  and  anions  analysis  of  normal  and  Zamzarn  water  samples  by  Saad  et  al  J 14i 
using  capillary  ion  technique  revealed  higher  levels  of  both  cations  and  anions  in  Zamzarn 
samples  as  compared  to  other  water  samples.  It  is  evident  that  quality  parameters  and  limits 
for  Zamzarn  water  are  quite  different  in  comparison  to  tap  water  and  bottled  water.  The 
supposed  health-promoting  value  of  Zamzarn  may  be  attributable  to  these  balanced  levels 
of  mineral  content  ( Fig.  4).  A comparison  of  Zamzarn  water  (Table  5).  available  bottled 
drinking  water,  and  distilled  water  was  also  carried  out  by  El-Zaiat.  t|5J  The  study  led  to 
the  conclusion  that  Zamzarn  water  has  a rich  essential  mineral  profile:  TDS  were  in  the 
acceptable  range  (ranging  up  to  1000  mg /L).  The  Zamzarn  water  also  has  higher  electrical 
conductivity  ( 1 390  pS/cm)  as  compared  with  bottled  water  (740  pS/cm). 


Hopumc  of  dricclor  (niVf 
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Figure  4 Hleetropherogram  of  Zamzam  water  (reprinted  from  Saad  el  al. ! 4:1 ' with  permission  from  Elsevier). 


Table  5 Comparison  of  Zamzam.  bottled  water,  and  distilled  water. 1 


Parameter 

Zamzam  water 

Bolded  drinking 
water 

Distilled  water 

Appearance 

Clear 

Clear 

Clear 

Odor 

Acceptable 

Acceptable 

Acceptable 

Turbidity 

Nil 

Nil 

Nil 

Suspended  solids 

Nil 

Nil 

Nil 

lb  Lai  dissolved  solids 

1000 

452 

— 

pH 

7,73 

7,21 

6.85 

Conductivity  ( p_S/cm) 

1 390 

740 

0.5 

Residual  chlorine 

Nil 

0.45 

Nil 

Total  hardness 

300 

228 

0.2 

Calcium 

220 

136 

0.1 

Magnesium 

80 

92 

0.1 

Alkalinity  (CO  ;)-- 

Nil 

Nil 

Nil 

Alkalinity  ( HCO  o-- 

no 

108 

0.2 

Chlorides 

260 

100 

0.1 

blonde 

0.59 

0.32 

0.1 

Sulfates 

180 

— 

Nil 

Nitrates 

31 .6 

— 

10 

Phosphate 

0.15 

0 13 

— 

Ammonia 

0.1  1 

0.06 

Nil 

Iron 

0.06 

0.05 

Nil 

Copper 

0.04 

— 

— 

Silica 

37.6 

11.3 

— 

Results  in  mg/L,  NTU  (nephlometrie  turbidity  units). 


Isotopic  Compositon  of  Zamzam  Water 

The  isotopic  composition  of  Zamzam  water  was  carried  out  by  Al-Gamal. 141  The 
isotopic  composition  was  expressed  as  O- 18  and  11-2.  The  cross  plot  of  0-1 8 versus  H-2  is 
shown  in  Fig.  5 P 1 The  low  content  of  O- 18  (- 1 0.049)  r ) and  H-2%<  (-90.36 %r)  arc  attributed 
topalcoclimatic  recharge.  The  examination  of  this  figure  reveals  that  Zamzam  is  even  more 
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Figure  5 Cross  plot  of  S 1 80  versus  fi  2H  for  Zamzam  water.1 1 1 


exhausted  in  della  v alues  if  compared  with  some  of  the  selected  trans-boundary  aquifers 
containing  palaeowaters  all  over  the  world.14 1 Palacowaters  are  supposed  to  be  depleted  in 
O- 1 8 with  respect  to  recent  water,  if  precipitated  under  more  humid  and  cooler  periods.  The 
interpretation  is  that  recharge  occurred  during  the  last  1 lolocene  humid  period,  and  that  the 
aquifer  is  now  discharging  ancient  groundwater  resources.  This  is  in  agreement  with  the 
observed  decrease  in  the  Zamzam  piezometric  level  (while  Zamzam  at  the  time  of  Prophet 
Ismail  was  (lowing,  it  is  now  30  m from  the  ground  surface).  The  y-iniercept  value  of  10  in 
the  global  meteoric  water  line  (GMWLj  equation  is  called  the  deuterium  excess.  The  deu- 
terium excess  for  Zamzam  water  was  fitted  to  a slope  of  eight.  The  deuterium  excess  is 
a function  of  the  relative  humidity  during  evaporation  and  could  vary  from  4 to  24  for  a 
relative  humidity  variation  range  of  60  to  90%  and  temperature  of  condensation  range  of 
0 to  20  C.1  ,h|  The  deuterium  excess  for  Zamzam  water  is  10,  reflecting  that  the  origin  of 
Zamzam  rain  was  different  from  that  of  the  other  palaeowaters.  h is  difficult  to  say  whether 
this  difference  is  due  to  global  variations  in  the  origins  and  atmospheric  circulations  of  air 
masses  during  the  period  of  recharge — or  an  "instantaneous”  situation  corresponding  to 
exceptional  events  of  precipitation  (and  recharge).  Auyun  Musa  palaeowatcron  the  eastern 
side  of  the  Gulf  of  Suez,  though  showing  a difference  in  salinity,  reflects  more  or  less  the 
same  isotopic  signature  with  that  of  Zamzam  <11-2  = -83. 0- 1 8 = - 1 1 ).  Auyun  Musa  water 
aging,  calculated  on  the  basis  of  C-J4,  ranges  between  25,000  to  more  than  40.000  before 
present  i UP),1 1 On  the  basis  of  similarity  in  isotopic  signature,  Zamzam  could  hav e the 
same  age  range.  The  following  general  palaeoclimatic  picture  was  recently  proposed  for 
the  late  Quaternary  of  both  hemispheres,  for  latitudes  of  up  to  about  25  ’ (Zamzam  is  at  a 
latitude  of  2 1° ):  40,000-20,000  BP.  heavy  rainfall  and  high  lake  levels;  1 7.000-1 2.000  BP: 
inter- tropica]  aridity,  dune  building,  and  lake  desiccation;  1 1 .000-5000  BP:  high  precipita- 
tion and  very  high  lake  levels,  which  are  most  probably  the  prevailing  climatic  conditions 
during  the  first  discovery  of  Zamzam. 41 

Radiological  Features  of  Zamzam  Water 

Humans  are  exposed  naturally  to  ionizing  radiation  from  a number  of  sources, 
which  include  cosmic  rays  and  natural  radionuclides  in  air.  food,  and  drinking  water. 1 lR-19 
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Tabic  6 Radiological  characteristics  of  2am zam  water  in  comparison  with 
Canadian  and  WHO  standards. 


Parameters 

Zamzam  water 

Canadian  water 
standards  (MAC) 

WHO 

U {uranium) 

1.6  Bq/L 

(102  mg/L 

0.1  Bq/L 

Th  {thorium} 

1.2  Bq  /L 

— 

0.1  Bq/L 

K-40  (potassium) 

3 Bq/L 

0.1  Bq/L 

Cs-137  (cesium) 

0.7  Bq/L 

10  Bq/L 

! Bq/L 

MAC:  maximum  acceptable  concentration. 


Underground  water  often  has  high  levels  of  naturally  occurring  radionuclides,  such  as  those 
of  the  uranium,  thorium,  and  radium  decay  chains.' Well  water  can  be  a significant  source 
of 222 Rn  in  room  air.' 14 ' The  US  Environmental  Protection  Agency  has  proposed  a max- 
imum concentration  level  (MCL)  of  11  Bq/L  for  radon  in  drinking  water,  l itis  proposed 
MCL  is  based  primarily  on  the  inhalation  risk  from  the  distribution  of  waterborne  222Rn.-20' 
Another  radionuclide,  radium,  with  chemical  properties  similar  to  calcium,  is  one  of  the 
major  sources  of  the  radioactivity  found  in  water  and  food.  Because  of  the  long  half-life  of 
22flRa  (7T  /2  = 1620  v),  it  can  accumulate  in  the  human  body  for  a long  time.  Therefore, 
the  harmfulness  of  226Ra  dissolved  in  water  is  said  to  be  about  40  times  that  of  9()Sr.121 ' 
According  to  the  US  National  Committee  on  Radiation  Protection. |22'  the  maximum  per- 
missible concentration  of 226  Ra  in  drinking  water,  0. 1 48  Bq/L.  is  less  than  that  of  any  other 
radionuclides.  The  radiological  characteristics  of  Zamzam  water  is  expressed  as  23KU  (ura- 
nium) series  (226Ra  and  2!"Bi),  232Th  (thorium)  series  (22sRa  (radium),  22!^Ae  (actinium), 
and  (titanium)  20STi)  and  also  in  accumulation  to  4l)K  (potassium)  and  |;7Cs  (cesium)'4' 
(Table  6). 

Optical  Profile  in  Comparison  with  Natural  Water 

The  Abbe  number  of  Zamzam  water  was  about  2.4  times  higher  than  that  of  bottled 
water:  similarly,  the  single  oscillator  constants  for  Zamzam  water  was  1 .5  times  higher  than 
natural  water.'15'  The  refractive  indices  of  Zamzam  water  were  measured  at  six  different 
wavelengths  by  El-Zaiat.' 1 :''  He  concluded  that  the  dispersion  values  of  optical  parameters 
(at  k = 550  nrn)  for  Zamzam  water  were  smaller  than  those  of  bottled  and  distilled  waters 
by  0.4  times.  These  different  optical  properties  of  Zamzam  water  may  be  due  to  the  chemi- 
cal structures  of  rocks  around  the  Zamzam  well.  The  detail  overviews  of  optical  parameters 
were  presented  in  Table  7.^15' 

Crystallography  and  Nanotechnological  Perspectives  of  Zamzam  Water 

Radin  et  al.[23'  claimed  that  the  human  consciousness  has  an  effect  on  the  molecular 
structure  of  water.  Emoto’s  hypothesis  has  evolved  over  the  years  of  his  research.  Emoto 
claimed  that  high-quality  water  forms  beautiful  and  intricate  crystals,  while  low-quality 
water  has  difficulty  forming  crystals.  According  to  Emoto,  an  icc  crystal  of  distilled  water 
exhibits  a basic  hexagonal  structure  with  no  intricate  branching,  and  positive  changes  to 
water  crystals  can  be  achieved  through  prayer,  music,  or  by  attaching  written  words  to  a 
container  of  water.  Emoto  published  several  volumes  of  a work  titled  Messages  from  Water . 
which  contains  photographs  of  water  crystals  next  to  essays  and  words  of  intent. 


Ill 


KHALID  ET  AL. 


Table  7 Optical  properties  of  Zamzam  water  in  comparison  w ill)  bullied  w uter.  ' 


Parameters 

Dispersion  for  Zamzam  water 

Dispersion  for  bottled  water 

Refractive  index 

-1.2954  x 1<TS 

-3.1907  x irrs 

Group  index 

-3.8863  x KT1 

-9.5721  x Ifr5 

Permili  vitly 

-3.4492  x IO-s 

-8.5059  x HTS 

Specific  refraction 

-3.6573  x 10  5 

-9.0089  x 10~5 

Polari  /ability 

-8.7312  x 10~6 

-2.1507  x t0_s 

Reflectance 

-1.3549  x ttr* 

-3.3464  x Mr* 

Transmittance 

3.1587  x l<rh 

7.807  x 10~6 

Abbe  number 

112.41 

46.28 

Recently,  quantum  biophysical  semeiotics  experiments  have  offered  new  evidence 
about  the  existence  of  a connection  between  water  memory  and  healing  information, 
exactly  following  Emoto's  interesting  hypothesis  about  the  changes  to  water  crystals 
achieved  by  music  and  songs. I24-25!  Emoto  passed  different  sound  frequencies  through 
Zamzam  water  and  observed  variable  crystal  behaviors  based  on  crystallography  techniques 
among  Zamzam  water  and  water  samples  from  other  pai  ls  of  the  world,  Interestingly,  he 
noticed  that  this  water  had  a special  interaction  and  reaction  when  the  words  of  Allah  in 
the  Quran  were  recited  to  it.  Emoto  brought  a few  drops  of  Zamzam  water  and  recited 
the  ''liismillah"  (in  the  name  of  Allah,  the  Beneficent,  and  Most  Merciful)  in  Arabic  and 
noticed  a unique  arrangement  of  the  water  particles  in  shape,  l ie  observed  the  water  par- 
tides  taking  distinct  shape  in  comparison  with  other  water  particles  shapes  taken  from 
other  parts  of  the  world.  Emoto  was  not  able  to  crystallize  Zamzam  w ater  even  after  dilut- 
ing Zamzam  by  1000  times.  However,  lie  got  a uniquely  shaped  crystal  after  freezing. [ 261 
Two  crystals  were  formed  (Fig.  6).  one  on  lop  of  the  other,  and  assumed  a unique 


Figure  6 Zamzam  water  crysLalJ2h^  (Color  figure  available  online.) 
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form.  He  coined  the  term  "Nano’*  for  Zamzam  water, 1261  and  further  research  was  carried 
out  by  Arida  et  ah12 '' 1 The  study  made  a new  thin-film  silver  micro-sensor  by  utilizing 
Zamzam  water,  tap  water,  and  underground  water.  Their  results  showed  higher  recovery 
(191 .4  ppm)  of  silver  in  Zamzam,  followed  by  underground  water  ( 1 66.6  ppm),  and  tap 
water  (92.2  ppm). 

Healing  Properties  of  Zamzam  Water 

Zamzam  is  unique  in  its  natural  characteristics  because  it  is  “hard  carbonated  type 
water"  in  nature.  It  has  been  proven  that  there  is  no  microbial  growth  in  the  water  from  the 
Zamzam  well.  The  potential  healing  properties  of  Zamzam  water  are  described  next. 


Zamzam  Water  and  Aquaporin  (AQP)  Stimulation 

Zamzam  water  has  the  ability  to  stimulate  AQPs;[2S|  these  are  water  channels  that 
form  across  a membrane;  they  play  critical  roles  in  controlling  the  water  content  of  cells. 
These  channels  arc  widely  distributed  in  all  kingdoms  of  life,  including  bacteria,  plants, 
and  mammals 3201  They  have  some  connections  with  membrane  proteins  that  belong  to 
the  family  of  major  intrinsic  proteins  (MIP)  and  form  pores  in  the  membranes  of  biolog- 
ical cells.1’01  More  than  ten  different  AQPs  have  been  identified  in  the  human  body.  All 
of  these  AQPs  may  be  stimulated  through  Zamzam  water.  Ali  et  al. 1301  studied  the  effect 
of  Zamzam  water  on  AQPs  stimulation  by  using  immunohistochemistry  and  endometrial 
biopsy  in  50  healthy  fertile  females  divided  into  two  groups:  group  1 with  an  intake  of 
500-750  c.c.  of  Zamzam  water  for  one  month,  and  group  2 with  an  intake  of  tap  water.  They 
found  significant  increase  in  endometrial  AQPs  (AQP2.  AQP3,  and  AQP4)  with  expression 
of  new  AQPs  (AQP7,  AQP9,  and  AQP  10)  in  Zamzam  water.  The  results  suggest  that 
Zamzam  water  provides  a defense  against  several  diseases,  such  as  congenital  cataracts, 
nephrogenic  problems,  and  diabetes.  Such  phenomenon  was  confirmed  through  various 
techniques  including  radioimmunoassay,  nanotechnology,  crystalline  electro-microscopy, 
specific  refractive  index,  number  single  oscillator,  and  optical  parameters  assay.  All  of  these 
benefits  arc  attributable  to  Abbe's  number  of  Zamzam  water  that  is  completely  different 
from  waters  from  other  sources. 111,1  x30,3  1 1 


Zamzam  Water  and  Stimulation  of  Reproductive  Systems 

Zamzam  water  was  used  in  the  treatment  of  implantation  failure,  for  stimulation  of 
endometrial  prolactin,  a and  ft  defensin.  luteinizing  hormone  (LH),  endometrial  vascular 
endothelial  growth  factor  (VEGF).  and  angiopoielin  receptors.1 12 ! Furthermore,  Zamzam 
water  cause  upregulation  of  gap  junctional  inter-cellular  communication  and  connexin 
43  antibodies  in  endometrium.  Recently.  Ali  et  ah1321  demonstrated  that  Zamzam  water 
stimulates  stem  cells*  differentiation  in  the  endometrium.  This  phenomenon  is  triggered 
due  to  the  high  calcium  and  magnesium  content  of  Zamzam.  Also,  the  water  provides  more 
support  to  many  other  biochemical  processes  in  the  endometrium,  including  its  vital  role 
as  coenzyme  during  the  formation  of  immunoglobulin.  32  33f  Zamzam  stimulates  the  for- 
mation of  implantation  windows  through  stimulation  of  AQPs  because  it  contains  high 
contents  of  lluorides,  contributing  to  its  strong  antimicrobial  action.  Zamzam  water  also 
acts  as  an  antioxidant  as  it  stimulates  endometrial  nitric  oxide  (NO).  It  also  stimulates 
endometrial  brain  derived  neurotrophic  factor  (BDNF).  it  is  reported  that  Zamzam  water 
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is  a new  modality  for  repeated  failed  intracytoplasmic  sperm  injection  (ICSI).  However, 
a large  number  of  randomized  studies  are  needed  to  test  tiie  efficacy  of  this  new  line  of 
treatment.1 32 ! Similarly,  cervical  insufficiency  abortion  can  be  controlled  by  Zainzam  water, 
because  it  activates  the  autologous  human  peripheral  blood  mononuclear  (PBM)  cells  that 
have  a positive  fetal  effect  and  have  no  fctomaternal  complications.  33 1 


Zamzam  Water  and  Dental  Caries 

A comparative  study  between  Zamzam  water  and  other  sources  of  water  on  the 
prevalence  of  dental  caries  and  their  severity  in  school  girls  w as  carried  out  by  Al-Zuhair 
and  Khounganian. f34 1 Clinical  examination  revealed  that,  in  the  mixed  dentition  group,  no 
statistical  significant  differences  were  detected,  whereas  among  the  permanent  dentition 
group,  the  mean  decayed,  missing,  filled  teeth  ( DMFT)  score  was  the  lowest  in  all  the  chil- 
dren using  Zamzam  water.  The  possible  reason  for  this  significance  is  the  higher  level  of  II  u- 
orides  in  Zamzam  water.  The  role  of  fluoride  in  the  prevention  of  dental  caries  is  very  well 
established.  Dean  ct  al. 1 35 1 reported  an  inverse  relationship  between  the  pre  valence  of  caries 
and  drinking  water  with  different  fluoride  levels,  stating  that  exposure  to  water  containing 
about  1 ppm  fluoride  in  drinking  water  reduces  caries  experience  by  50%,  w hereas  fluoride 
levels  higher  than  1 .5  ppm  in  temperate  countries  is  known  to  can  sc  dental  fluorosis.  A large 
number  of  studies  have  confirmed  the  beneficial  effects  of  fluoride  in  drinking  water. 


Zamzam  Water  and  Cancer 

Dietary  guidelines  around  the  world  recommend  increased  consumption  of  plant 
foods  to  combat  chronic  diseases  such  as  cancer,  cardiovascular  diseases,  diabetes, 
and  osteoporosis J36'  Zamzam  water  has  unique  oncolytic  properties  and  has  a strong 
anti-inflammatory  effect.  Zamzam  water  has  a strong  antitumor  necrosis  factor  (TNFaJ 
and  effect  on  interleukin  I (ILI ).  " 1 Zamzam  water  has  oncolytic  action  through  an  indi- 
rect influence  on  endocrine  immunology  and  the  growth  system  of  the  body.  Initially,  it 
was  observed  in  an  experimental  mice  model. 1381  To  study  the  oncolytic  action  of  Zamzam 
water,  the  experimental  mice  were  injected  with  azoxy  methane  ( AOM  )'3L>  1 to  induce  a colon 
tumor.  Biopsies  were  taken  from  the  non-tumor  tissue  to  prepare  microarray  data  for  dif- 
ferentially expressed  genes.  Experimental  mice  were  fed  with  500  cc  Zamzam  water  daily 
for  one  month,  and  again  a biopsy  was  taken  after  Zamzam  water  intake.  A significant 
(P  < 0.05)  reduction  in  the  tumor  size  was  observed  that  finally  diminished  in  long-run 
study.  One  possible  reason  for  the  disappearance  of  the  tumor  is  the  biochemical  nature  of 
Zamzam  water  (Table  8).  Zamzam  water  directly  affects  the  populations  of  lymphocytes 


Table  8 Tumor  size,  lymphocytes  number,  and  somaiasiatin  before  and  after 
Zamzam  water  Intake.1 38  J 


Before  Zamzam 
water  intake 

After  Zamzam 
water  intake 

P value 

Tumor  size 

3.1 

1.5 

<0.05 

Number  of  lymphocytes 

101 

688 

<0.05 

Serum  sor  tunas  tat  in 

3.3 

18.2 

<0.05 
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residing  in  ihe  colon,  which  in  lum  affeci  tumor  genesis  by  specific  immune  mechanisms, 
resulting  in  decreased  tumor  size  J38-40! 

Alt  el  al.14 1 1 carried  out  experiments  with  100  healthy  fertile  females  divided  into  two 
groups:  group  1 with  500-750  cc  Zamzam  water  for  one  month  and  group  2 with  ordinary 
tap  water.  The  study  looked  for  three  markers  well  known  for  their  oncopie  vention  qualities: 
Bikunin.  Lunasin.and  Bowman  Brikinhibitor.  The  results  showed  significant  increase  in  all 
three  inhibitors  in  the  group  with  Zamzam  water. 

Zamzam  Water  and  Agriculture 

Tap  water  is  one  of  the  essential  factors  for  planting.  Numerous  investigations  have 
focused  mainly  on  the  effects  of  water  or  drainage  water  on  growth  and  yield  of  plants. 

Elemental  Composition  (ppm)  of  Triticum  vulgare 


Figure  7 Effect  on  irrigation  with  Zamzam,  desalinized,  and  well  water  on  elemental  composition  in  Triticum 
vutsiuiv  and  Vit  ia  ' ^ (Color  figure  available  online.) 
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Figure  8 Effect  on  irrigation  with  Zamzam.  desalinized,  and  well  water  on  total  carbohydrates,  total  proteins, 
total  lipids,  and  nitrogen  composition  in  Triticwn  vulgare  and  Vicicifaba)  ^''  (Color  figure  available  online.) 


The  effects  of  water  types  on  growth  parameters  of  wheat  and  broad  beans  were  investi- 
gated by  an  Egyptian  group.  They  used  Zamzam  water  alone,  a combination  of  Zamzam 
water  with  tap  water.  Zamzam  with  treated  water  and  tap  water,  treated  water  alone,  and 
combinations  of  these  two.  The  sole  use  of  Zamzam  water,  or  a combination  of  Zamzam, 
with  cither  treated  water  or  tap  water  resulted  in  pronounced  increases  in  the  percentage  of 
seed  germination,  shoot  length,  and  the  fresh  and  dry  weights  of  the  shoots.  Similarly,  the 
percentage  of  flowers  in  broad  bean  plants  watered  with  Zamzam  was  considerably  higher 
in  comparison  with  other  water  treatments.*42 1 

Physiological  parameters  and  yields  of  Vicki  faba  L.  and  Triticwn  vulgare  L.  irri- 
gated with  Zamzam,  desalinized,  and  ''normal”  well  water  were  recently  studied  by  Hamed 
et  al.[43*  They  concluded  that  crops  irrigated  with  Zamzam  water  gave  the  highest  values 
of  yield,  soluble  carbohydrates,  total  carbohydrates,  protein,  and  total  nitrogen  contents. 
The  normal  well  water  recorded  moderate  results,  while  the  desalinized  water  fas  control) 
recorded  the  lowest  values.  The  proximate  composition  of  the  two  planted  yields  was  given 
in  Figs.  7 and  8.  Similarly,  Alsokari*44*  found  a positive  effect  on  growth  and  protein  con- 
tent of  lentil  seedlings  w hen  irrigated  with  Zamzam  water.  Irrigation  with  Zamzam  water 
increased  the  protein.  RNA.  DNA.  and  total  phenolic  and  antioxidant  contents  in  lentil 
seedlings. 

CONCLUSION 

A lot  of  benefits  of  Zamzam  have  been  elucidated  by  local  folk,  but  little  scientific 
exploration  on  the  subject  has  taken  place  to  dale.  However,  studies  involving  human,  plant. 
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and  animal  research  have  shown  great  potential  benefits  from  Zamzain  in  lighting  vari- 
ous human  ailments  and  developed  cancerous  growth.  Positive  responses  in  affecting  plant 
growth  have  also  been  demonstrated.  This  review  confirms  the  balanced  mineral  and  nutri- 
tional composition  of  Zamzam  water.  The  unique  mineral  composition  of  Zamzain  water 
ensures  several  nutraceutical  and  functional  benelits  that  work  in  synergism  with  other 
agents  to  impart  beneficial  effects,  or  to  thwart  harmful  effects.  Comprehensive  research  is 
required  to  explore  its  unique  properties  and  mysteries.  Numerous  health  implications  offer 
great  opportunities  for  researchers  to  explore  the  relationship  between  Zamzam  water's 
chemistry  and  its  nutraceutical  benefits. 
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